Abstract The Hoopoe is a widespread species in Hungary with the strongest populations on the Great plains. The fact that in 2015 it became ‛The Bird of the Year' in Hungary offers the possibility to summarise the information about the distribution, population size, dispersion, migration as well as the nature conservation status of the Hoopoe population breeding in Hungary. In the period of 1999-2014 the number of breeding pairs and trend of population level was estimated based on the Common Bird Census database. The population size was estimated as 13,500-17,500 pairs with a stable trend (slope=-1.3%, SE=2.5%) over 1999-2014. There is very limited information on migration from bird ringing, only 8 recoveries between 1928-1963 indicate, that the Hungarian population is migrating on a south-southeast direction in autumn, wintering in the eastern parts of the Sahel, possibly in Chad and Sudan and migrates back in spring following a loop migration pattern further to the east. The main conservation issues are agricultural intensification impacting feeding possibilities, lack of nesting cavities and hunting during migration.
Introduction
The Hoopoe (Upupa epops) is a polyty pic species. The nominate form occurs in Northwest Africa, Europe, north to the 60°N latitude, east to Siberia and East China. There are 8 subspecies in sub-Saharan Africa, Madagascar and Asia. The nominate from is mostly migratory.
This species occupies open country such as pastures, parkland, orchards, sand-heathland, olive groves, and vineyards and requires the presence of features offering perches, shade, nest-sites and accessible food. It is frequently found around villages and in traditionally farmed areas. Breeding can occur up to 3000 m in Turkey (Krištín & Kirwan 2014) . In Central and Southern Europe, egg-laying occurs from late April or early May, although begins in January in the Canaries (Snow & Perrins 1998) . The species is monogamous, solitary and a territorial breeder, although extra-pair paternity has been found in Southeast Spain (Martín-Vivaldi et al. 2002) . It nests in natural holes in stumps, trees, walls, old buildings, cliffs, among boulders, in abandoned vehicles, drainpipes, wells, roof spa ces and nest boxes and may use the same site for several seasons (Krištín & Kirwan 2014) . It feeds almost entirely on animal matter, primarily large insects and their larvae and pupae (Snow & Perrins 1998) . Northern populations are fully migratory while others are only partially migratory. European populations winter in northwest Africa, the Canary Isles, Israel and Arabia (Krištín & Kirwan 2014) .
In 2015 the Hoopoe became the 'Bird of The Year' in Hungary (Bank 2015) , which makes it very timely to summarize our knowledge about the status of the species in the country and to emphasize the future research and conservation priorities.
Geographical distribution
The species has an extremely large range cove ring more than 28 million km 2 (BirdLife International 2015a). The nominate breeds from Northwest Africa (east to Libya), Canary Island, Central and Southern Europe south to Lebanon, Jordan and Israel (as far South as North Negev), and east to South-Central Russia (Ob-Yenisey watershed), Northwest China (Xinjiang) and Northwest India; probably this race breeding in North, Central and East Arabia (Krištín & Kirwan 2014) .
In Hungary the species was known to be widespread with stronger populations on the Great Plains and other open areas with sandy soil types (Bankovics 1984 , Magyar et al. 1998 , Hadarics & Zalai 2008 . There were no distribution maps published. Based on data from several general monitoring schemes we collected all available information to provide a first distribution map for the species. The dataset included the Common Bird Census (MMM -Mindennapi Madaraink Monitoringja), and the first year of the Breeding Bird Atlas project. We provide the dataset in a 10×10 km UTM grid map, showing surveyed grids with and without confirmed breeding (Figure 1 ). Some areas still exist in Hungary, where we have very little information, but the general picture shows well, that the species is still widespread, prefers the open lowland areas and avoids the areas with a high forest coverage.
Breeding population
The global population of the species is very large, estimated to be over 5 million mature individuals (Birdlife International 2015a). The European breeding population was assessed in 2004 to be large (>890,000 pairs) and was stable between 1970-2000, although several populations underwent mode rate declines (>10%) (BirdLife International 2004) . In 2014 the European population was estimated at 1,300,000-2,760,000 pairs, which equates to 2,600,000-5,530,000 mature individuals. The population in the EU27 was estimated at 1,020,000-2,070,000 pairs, which equates to 2,040,000-4,140,000 mature in-dividuals. In Europe the strongest populations are on the Iberian Peninsula with 815,000-1,710,000 pairs giving 62% of the European estimated population size. There are other significant populations in France, Italy, Greece and Turkey (BirdLife International 2015a , 2015b .
Specific surveys were not done for the species in Hungary, but the population was estimated in several general studies and publications. Generally the species is treated as fairly common, especially on the Great Plains with higher densities on sandy soil areas (Bankovics 1984). The species was described as widespread and fairly nume rous by Nándor Homonnay in 1938 and he estimated to have at least a few hundred pairs nesting in the region of Lake Balaton (Homonnay 1938 ).
The population was estimated to be between 8000-10,000 pairs in 1998 and being a fairly common breeder especially on the Great Plain (Magyar et al. 1998) . The next edition of this publication estimated the breeding population min. 10,000, max. 17,000 pairs between 1990-2002. The population density was higher in the Great Plain than Transdanubia and in the northern part the country (Hadarics & Zalai 2008) . This estimation was used in international assessments as well (BirdLife International 2004) .
The global population is declining on the long term throughout its range due to habitat loss and over-hunting (Krištín & Kirwan 2014) . The trend of the European population was recently assessed in details in the European Red List of birds project (BirdLife International 2015b) and the population size is estimated to be stable in Europe and in the EU27 countries as well. A detailed study of the Swiss population -where Hoopoe is a rare bird -has shown, that it has increased between 2002-2010 by 11%. Hoopoe population growth rate was strongly correlated with juvenile survival, fecundity and immigration, which indicates that demographic components impacting the arrival of new individuals into the populations were more important for their dynamics than demographic components affecting the loss of individuals .
In 2013-2014 MME/BirdLife Hungary prepared new assessments for the species for the Ministry of Agriculture to be used in the formal EU Birds Directive reporting process. As there were no specific surveys we used data from the Common Bird Census program (MMM) which has available data from 1999 (Szép et al. 2012) . The Hungarian common bird monitoring scheme (MMM) is based on point count in grid cells with semi-random sampling design. The surveyed sites are 2.5×2.5 km UTM squares (Universal Transverse Mercator geo graphic coordinate system), randomly selected for each observer within a minimum of 10 km radius area around a locality specified by the observer. Observers carried out 5 minute long point counts at 15 points, randomly selected from the 25 potential points within the 2.5×2.5 km UTM squares, where points were separated by 500 m. Because of the methodology used, we had several possibili ties for estimation using different layers of the dataset.
(1) PAIR UTM25 -In this case the number of pairs was estimated to be 1 if at any of the observation points in the UTM square the frequency was higher than 0.
(2) PAIR SITE2 -The number of pairs was estimated in each UTM square based on the observed frequency at the 15 observation points out of the possible 25 as 'No.pairs'='observed frequency' * 'No. of pos sible observation points'. We used the rounded value of 'No.pairs' as the number of pairs in the given square.
(3) PAIR 100M -The density (pair/km 2 ) was estimated based on the number of observed individuals inside the 100 m radius circles around the observation points within each surveyed quadrat. The density value of the 100 m radius circles was used to extrapolate to the area of the UTM square (6.25 km The population estimation (minimum 95% CI -maximum 95% CI) with the three different methods is respectively (1) 5751-6824 pairs, (2) 13,405-17,620 pairs, (3) 51,936-74,886 pairs. The large differences between the estimations are because the method links an observation of a breeding individual to very different hypothetical home ranges (3.1 ha -25 ha -625 ha), so to select the best estimation we have to find the best estimate for the species' home range.
The home range of the species was studied in detail in Switzerland and Spain. Individual home ranges varied between 4.4 and 72.2 ha (mean±SD: 39.6 ±25.4 ha, Tagmann-Ioset et al. 2012) in Switzerland and between 7.41-30.76 ha (mean±SD: 12.78 ±5.96 ha, MCP method) and between 6.52-26.46 ha (mean±SD: 12.78±5.96 ha, kernel method) in Spain (Barbaro et al. 2008) .
Based on this information we decided to use the (2) method, which uses 25 ha area for estimation, which is fairly close to the home range of the Hoopoe. By this way the best population estimation is 13,500-17,500 pairs, which is very close to the previous estimates of 10,000-17,000 pairs.
We estimated the population trends based on the MMM dataset, with the standardized EBCC methodology with the TRIM software package (Szép et al. 2012) . The population trend between 1999-2014 showed stable trend (slope=-1.3% SE=2.5%) ( Figure  2 ). The long term population trend in Hungary between 1980-2012 is estima ted to be decreasing by 30-50% based on the best available expert knowledge (BirdLife International 2015b).
Migration and dispersion
A thorough study of European ring recoveries of the Hoopoe demonstrated the existence of a migratory divide for the autumn migration period in Central Europe, at approximately 10-12°E longitude running through Germany, Austria, Switzerland, and Italy (Reichlin et al. 2009 ). There is very little knowledge about the migration routes of the Hoopoe after leaving the Mediterranean for their wintering quarters in the sub-Saharan Africa. Only one ring reco very is known in the described sub-Saharan wintering range (ringed on 19 April 1993 in Tuscany, Italy, reported dead on 1 st November 1993 in Aderbissinat, Niger, distance 2981 km). The new technology of light-le vel geolocators made it possible to gain new information on the migration and sub-Saharan wintering grounds. In a study from Switzerland 19 Hoopoes were tagged with geolocators and 4 were successfully recovered (Bächler et al. 2010) . The analyses showed, that 2 of these birds followed a southwestern route through Iberia stopping over in southern Spain than crossing the Strait of Gib raltar, and after crossing the Sahara spent the winter in the border area of Mauritania and western Mali. Both birds migrated back in spring on a more easterly route making a loop migration. The third bird did a similar but 1000 km more easterly migration spending the winter in cent ral Algeria. The fourth bird provided only fragmented information but migrated to the southeast in the direction of Italy and Albania. The analysis of isotope content of winter-grown feathers, could only very roughly delineate the winter distribution of the Hoopoe, strengthening the result from the other studies, that Spanish and Swiss Hoopoes winter in the western part of the Sahel zone (Reichlin et al. 2013) .
G. Halmos, K. Nagy, Zs. Karcza & T. Szép
Breeding dispersal is common in Hoopoes, compared with other bird species. A dispersal study by Bötsch et al. (2012) found, that between years, females dispersed more often and over longer distances than males (mean distance, females=1.98 km; males=0.83 km), but dispersal was only weakly affected by age and previous reproductive success. Dispersal within a year also differed between sexes (mean distance, females=1.45 km; males =0.46 km) and varied little with age or previous reproductive success. Dispersal probability within years was lower and occurred over shorter distances than dispersal between years. The Hungarian population of the Hoopoe is migratory, departing in August for the presumed wintering ground south of the Sahara. It arrives back in April. Based on recovery data from Serbia-Monte negro, Greece, Italy and Malta, the Hungarian breeding population migrates east-southeast to south-southwest. No recovery has been reported from the wintering ground (Magyar 2009 ). Since the publication of the Hungari an Bird Ringing Atlas there were very little additional data gathered. There are records of 1645 Hoopoes ringed between 1908-2014 in the Hungarian Bird Ringing Databank. A large percentage of these bird (1080, 65%) were ringed as nestlings. The distribution of ringing is in good accordance with the observation data (Figure 3) . We have only 31 recaptures and all are local ones between 0-13 km from the site of ringing. There are only 8 birds recovered abroad in Greece (5), Italy (1), Malta (1) and Serbia (1) (Figure 4) . Two of these birds were hunted, but we don't know the circumstances of recovery G. Halmos, K. Nagy, Zs. Karcza & T. Szép Based on international studies we can presume and on the very little information we have about the species in our country, Hungarian populations migrates on a south-southeast direction in autumn, winters in the eastern parts of the Sahel, possibly in Chad and Sudan and migrates back in spring following a loop migration pattern further to the east.
Conservation
The red list assessments evaluated the species as Least Concern (LC) status on the global, European and EU27 level as well, based on the extremely large range, the large overall population and the stable po pu lation trend (BirdLife International 2015a , 2015b . In Hungary the species is protected with a nature conservation value of 50,000 Hungarian Forints.
The species is hunted in the Mediterranean region (Krištín & Kirwan 2014) . Food quality and accessibility has been shown to affect reproductive success (Martín-Vivaldi et al. 1999 , Fournier & Arlettaz 2001 as through the availability of suitable nesting cavities as a result of habitat changes after agricultural intensification (Berthier et al. 2012 , BirdLife International 2015b .
The present status of the Hoopoe in Hungary seems stable, however the general decline of farmland and long-distance migratory birds (Szép et al. 2012 ) raises concerns and makes it necessary to monitor the population level and changes as well as the possible threats more closely. The species depends on cavities as nesting places, which are particularly scarce on the lowlands of Hungary and are known to be a limiting factor for other cavity nesting species like the Roller (Coracias garrulus) (Kovács et al. 2008) . This is very possibly limiting the Hoopoe population as well, so the provision of artificial nest boxes can be an important conservation measure in the future.
